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AUTHORS: _Vzdornov, V.Ye., and Tsidil'kovskiy, I.M. 2\

TITLE: Adiabatic Galvano- and Thermomagnetic Phenomena in
Semiconductors, Part I1 - Mixed Conductivity,w

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 5,
pp 671-677 (USSR)

ABSTRACT: Tolpygo (Ref 1) and one of the present authors (Ref 2)
developed the theory of adiabatic galvano- and thermo-
magnetic effects in impurity semiconductorss® The
present paper 1is concerned with these effects in
semiconductors with mixed conductivity. The theory is
developed using the assumptions and the symbols given
in Ref 2. In addition, it is assumed that the
mechanisms of electron and hole scattering are the same,
It is shown that all the transverse galvanomagnetic and
thermomagnetic effects in semiconductors with an equal
electron and hole concentration depend on the magnetic
field in the same way as in the case of impurity

Card conductivity, i.e. in the low-field region the effects
1/2 are proportional to H, and in the strong-field region
they are inversely proportional to H (in the case of .
the Hall effect this refers not to the field Ky but q//
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the current jy ). The character of the dependence of
the longitudinal effects on the magnetic field is the
Same as in the case of impurity conduectivity, Formulae
are given describing the various effects, e.g. the
Hall, Ettinghausen, Nernst, Leduc, etec. effects.

There are 3 Soviet references.

ASSOCIATION: Institut fiziki metallov AN 35SR
éIns?itute of Physies of Metals, Academy of Seiences,
..-—.USSR
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PHASE I BOOK EXPLOITATION S0V/5072

Tsidil'kovskly, Isaak Mikfiaylovich

Termomagnitnyye yavleniya v poluprovodnikakh (Thermomagnetic
Phenomena in Semiconductors) Moscow, Fizmatgiz, 1960,
396 p. 10,000 copies printed. (Series: #Flzika poluprov-

‘odnikov 1’ poluprovodnikovykh priborov)

Ed.,: B, L. Livshits; Tech. Ed.: K. F. Brudno.

PURPOSE: This book 1s intended for students in schools of
higher education, asplrants, and scientific and technical
personnel concerned with the investigation, production,
and utilization of semiconductors and semiconductor de-

vices,

COVERAGE: The book presents the theory of thermomagnetic
phenomena developed by the author and describes the so-
called longitudinal-transversal efiect discovered by him,

In order to verify and develop his theory the author in-
vestigated numerous semiconductors of practical significance,

Card™~3/5—
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Thermomagnetic Phenomena (Cont.) S0V/5072

It is claimed that the method opens new ways to investi-
gate semiconductors and that i1t will be used extensively
in the future., It 1s also claimed that this i1s the first
monograph in world literature to be published on the sub-
Ject. The author thanks A. F. Ioffe, V. P, Zhuze, and

S. V. Vonsovskly for thelr advice. There are 210 refer-
ences: 88 Soviet (including 9 translations), 101 English,
14 German, 6 French, and 1 Czech.

TABLE OF CONTENTS:

Foreword 5
Introduction 7
Ch., I. Baslc Characteristics of Thermomagnetic
- Phenomena . 10
1. Determining basic characteristics of thermomag-
netic effects 10
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Tsidil'ib&skiy,éiam, and Shirokovskiy, V.P. 4)

The Anisotropy of Galvano~ and Thermomagnetic Phenomena
in n-Type Germanium ?\

Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 3,
PP 321-326 (USSR)

The authors have carried out extensive calculations in
order to eliucidate the effect of the anisotropy in the
effective mass of electrons on galvano-~ and thermo-
magnetic phenomena in n-type germanium. The following
assumptions were made: 1) The energy surface has three
extrema located on the diagonals of the elementary cube,
Near each of these extrema the energy is of the form
given by Eq (1), where h 1is Planck's constant divided
by 217 and mg and my are the longitudinal and
transverse effective masses. The actual position of the
extrema on the diagonals is unimportant in galvano- and

thermomagnetic calculations. 2) Kinetic effects are
associated only with transitions between states of a
given extremum. On this approximation the carrier

currents for each extremum are independent and the total |

o
s
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The Anisotropy of Galvano- and Thermomagnetic Phenomena in n-Type
Germanium

current is the sum of the currents associated with the

separate extrema. 3) Collision processes are described

by a relaxation time ¥ which is isotropic and depends

only on the energy of the electrons € which is given

by Eq (2). The tapping of electrons by phonons is not

taken into account. The electrig current J and the

heat carried by the electrons Q; are calculated using

Eq (3), (&), (5) and (6). Three cases are considered:

1) The coordinate axes X, Y. Z coincide with the

principal axes of the cube; 2) the z-axis lies along

one of the diagonals of the face and x and y axes are

at equal angles to the principal axes of the cube;j

3) the z-axis is along one of the diagonals of the cube

and the x and Yy axes are at equal angles to the

principal axes of the cube. The results of calculations

are summarized in Tables i, 2 and 3, in which oo 1is the

electrical conductivity, u is the electron mobility,

N is the electron concentration, \p is the electron ’
Card 2/k4 thermal conductivity and A is the total thermal Q///

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020016-2"



CIA-RDP86-00513R001757020016-2

R S R D SR SRR S ST M RSRES

"APPROVED FOR RELEASE: 03/14/2001

=

69682

s/126/6o/009/03/001/033
E032/Ek1lh

The Anisotropy of Galvano- and Thermomagnetic Phenomena in n-Type
Germanium

conductivity. Other parameters are defined by the
equations at the top of p 323. Table 1 summarizes the
galvanomagnetic phenomena (first column gives the
effect, second column refers to weak fields and the
third column tc strong fields). Table 2 gives the
thermomagnetic phenomena and Table 3 indicates the
direction of the magnetic field. It is clear from
these tables that the parameters which characterize
the anisotropy of the effects enter into the formulae
as coefficients of terms which depend on the scattering
mechanism, ie the formulae for galvano- and thermo-
magnetic phenomena in the anisotropic case can be
formally obtained from the corresponding formulae for
the isotropic case by a simple renormalization of the
coefficients agp b and Cp e Since the constants
responsible for anisotropy enger into the formulae for

all the effects together with terms containing the
magnetic field, the experimental determination of these
Card 3/4 constants in a transverse magnetic field is rather
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difficult, of the effects which tend to saturate in
strong magnetic tields, only the resistance is
appreciably dependent on direction. The anisotropy
bparameter <y can be determined from a known magnitude

of the saturated p* . Other experimental Possibilities
are briefly mentiohed. There are 2 figures, 3 tables and
2 references, 1 of which is Soviet and 1 English,

ASSOCIATION:Institut fiziki metallov AN SSSR
(Institute of Physics of Metals, AS USSR)

SUBMITTED: July 21, 1959 L{/
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AUTHORS : Kharus, G,I. and Tsidil'kovskiy, I.M,.

TITLE: Anisotropy of the Photomagnetic Effect in Cubic
Crystals

PERIODICAL: Fizika metallov i metallovedeniye, 1960, vol. 10,
No. 3, pp. 341 - 345

TEXT If light falls normally (along the z-axis) on a

semiconductor plate in a magnetic field, which is applied in

the plane xz and makes an angle C) with the x-axis; then an
electric field E1 appears in the x-direction (transverse

photomagnetic effect) and a field E2 appears in the KX

y-direction (normal photomagnetic effect). Anisotropy of
the transverse Photomagnetic effect appears as a characteristic
dqpendence of El on the angle of rotation of the semiconductor

plate about the z-axis. Such anisotropy was observed by
Kikoin and Bykovskiy (Refs., 1, 2) in germanium, The present
pPaper gives a theoretical explanation of this anisotropy.

Card 1/3
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Anisotropy of the Photomagnetic Effect in Cubic Crystals

The authors discussed both photomagnetic effects in crystals
of cubic symmetry subjected to weak magnetic fields.
Calculations were based on the following two assumptions:

1) a sample possessed impurity conduction in darkness
(n-type semiconductor was assumed); i.e, L X>p° s where

n, and P, are equilibrium densities of electrons and holes;

respectively; 2) the photocarrier densities (An, Ap) were
considerably smaller than the majority equilibrium carrier
density (no) , i.e. An = Ap << n_ . The second assumption

represented conditions of a weak illumination. Calculations
for n-type germanium (spherical energy surfaces were assumed)
showed that the angular dependence of the photomagnetic effects
for any magnetic fields was correctly predicted by the
phenomenological theory developed by the authors for cubic

Card 2/3
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Anisotropy of the Photomagnetic Effect in Cubic Crystals

crystals. Allowance for the form of the energy surfaces

of holes in germanium and for various mechanisms of carrier
scattering will be dealt with in a separate communication,
Note: The paper is entirely theoretical,

There are 5 references: 4 Soviet and 1 non-Soviet.
ASSOCIATION: Institut fiziki metallov AN SSSR

(Institute of Physics of Metals of the AS, USSR)
SUBMITTED: June 4, 1960
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AUTHOLS: cusava, Ge Loy a“d-TSidillESXEEEZL_E;_Eﬁ" ;
TITLE: Tranufgr effects in n-type InSb
YEUIODICAL: Fizika tverdogo tela, v. 4, no. 9; 1962, 2490-2506 4

PELT:  An attempt was made to elucidate the influence which deviation i
of electron dispersion in InSb from the sdquare law exerts on galvanomagnet- L_
ic and thermomagnetic effects; also to establish, from a comparison of Q/
experimental with theorelical results, whether the optical or the '
acoustic scattering wechanism predominates. For -this purpose the
tuermona netbic and galvanomagnetic effects ip n-type InSb were studied
witnin the range of mixed conductivity, both below and above the

. ecnaracteristic temperature, and using electron gases of different

dogeneracy Concluvionu: {1 ) At 295 ond GOOOK, the wagnetic resistance
is in jood agreement with the values obtained by assuming optical .
dispersiou. The vulues obtained for acougtic gsoattering differ from the
above vulues by 2 to 4 orders of magnitude. (2) At 295°K, the magnetic
resistance in strong magnetic flelds agrees well with the values obtained
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Transfer effects in n-type Insb B104/B186 :
for optical dispersion. (3) R /R, agrees well with the values obtained
for opticul scattering, but difrers considerably from those obtained

for acoustic scattering., (4) The variations of the thermo-emf in a weak
- ) /. !
magnetic field at bUOoK, and the Nernsbt-Ettinghausen effect observed at 7

this temperature, are consistent with the .values obtained for optical
digpersion; but they differ greatly from those obtained for acoustic ;
scattering. There are 5 figures and 6 tables. -

, AGSOCIATION: Institut fiziki metallov AN SSSR, Sverdlovsk
(Institute of the Physics of Metals AS USSR, Sverdlovsk)

SUBLITTED: May 3, 1962
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% AUTHOR: 'Egl§i1'kOVSkiy, I. M. A ‘ )
TITLE: Scattering of electrons and holes in alloyed InSb, InAs,
and Gals . ' .
E PERiODICAL: Fizika tverdogo telay, V. 4, no.'9; 1962, 2539-2549 | /.

PEXT; Attempts were made to determine qualitatively the relative E,
importance of various mechanisms of impurity ions, acoustic and optical |
lattice vibrations. A gimplified computation method, was arrived at for !

the case of increasing degeneration of the electron gas in AIIIBv o !

compounds. Under the condition Tj)@o, GO = H“B/ko’ the following is

"written for the relexation timess 1/?&0.,Te1/2; 1fropt“’TE '1/2;

t 1/t1mnr\£-3/21n b; b = Smrga/ﬁz, where & is the‘energy of the electron, ;

n = eléctron concentration, m = effective mass of the electron, '
Required are the dependence of the mean energy of electrons on n, and the!

~ Cari 1/3
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degeneration, ut which this depend;nce becomes significant. The :
s/?2 -5/2 . . .
: ~ T : )
i 1/ropt n= e/ imp |

mﬁ1-35/21n(Ans'p), where p ls calculated from rgnwn-r, and é\]

) / .
i = (ne/e®)(2k 7/10)"/?; x is the dielectric constant. W}th intense
-1/3
1

approximation ﬁh_ns givest 1/tac~«n

. ) 2/3, -1/3
degeneration, v becomes ~n"/”; 1/tach.n ; 1/F6pt—~n
1/timp"'1n(An)' Analysis of these equations showss Fith slight

degeneration (4{0), en increasing n produces more intense scattering on
impurities whereas the scattering on lattice vibrations remains
unchanged. With ogn_§ 5, the scattering on acoustic vibrations increases’
%ith increasing n, whereas the scattering on optical vibrations decreases.
With vy )5, the scattering on acoustic vibrations increases with increasing
n more quickly than the scattering on impurities, and the scattering on
optical vibrations decreases even more quickly. These results are applied * !0
to measurements of the coefficient §L of the transverse Nernst- ‘
Etting;hausen-effect, which were made for n-type InSb.byl!0.V.Yelield¥anepka,
Card 2/3
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F. P. Kesamanly, D. N. Nasledov (FTT, 4, 546, 1962), for n-type GaAs by
D. N. Nasledov (Proc. Int. Conf. Phys. on Semicond., Prague, p. 974, : -
1960; J. Appl. Phys., 32, 2140, 1961), and for p-type InSb by V. P. Zhuge,

I. M. Teidil'kovskiy (ZhTF, 28, 2372, 1958). It is shown that according = |
to E. Kane (J. Phys. Chem. Solids, 1, 243, 1957) -the nonparabolicity of Ty
the conduction - band must be taken’ into account, ‘and that at high Y/

temperatures the electrons are mainly scattered on optical vibrations, : >
the holes mainly on acoustic vibrations. There are 2 figures and 1 table.

The most important English-language reference is: H. Ehrenreich, J., Appl. '
Phys., Suppl., 32, 2155, 1961, :

ASSOCIATION: Institut fiziki metallov AN SSSR, Sverdlévek (Institute Sy
of Physics of Metals AS USSR, Sverdlovsk)- .

SUBMITTED:  May 10, 1962
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- ; AUTHORS: Guseva, G. I., and Tsidil'kovskiy, I. M.
—_—
TITLE: Concentration dependence of the effective mass of the
' electrons in InSb, InAs, and GaAs
| PERIODICAL: Fizika tverdogo tela, v. 5, no. 1, 1963, 263-268 .
;' TEXT: The dispersion relations for InSb, InAs and GaAs do not follow a .%/
i square law. The effective mass is therefore a function of energy, which V
{ can be given approximately as m = mn(1 + (2 - 4Vf - 6vEZ), where

= 4 = i t
Vv mn/ho, § E/EE, m is the electron mass at the bottom of the band,
mo ig the free electron mass 68 is the forbidden band width. Determlnatnm

of the effective mass from De Broglie's relation hk - m3, where

' &£ = e(IKk!) gives cyclotron mass m" ' = li x %f . This holds for Insb,
{

InAs, end GaAs as these compounds have apher1ca1 isoenergetic elactron
surfaces. If the electron gas is degenerate, the effective mass as

Carxrd 1/2
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' Concentration dependence of cos B108/B180 L
formulated above is only applicable as long as -§/£E - ? < koT/Eg

(§ is the Fermi energy)._ However, m(e) either has’to be averaged over thae .
states or a mean energy & has to be found so that m = m(E). n(£) was i

. calculated as g function of cohcentration n. The curves are similar for

all three compounds: initia}ly flat, sharp rige between concentrations of

' 1018 and 1019 cm-j. @m increases with temperaturey particularly at
* concentrations where degeneracy is still low. The experimentsl and
calculated values of the effective mass agree well with one another.
There are 4 figureg and 3 tables.

ASSOCIATION: Institut fiziki metallov AN SSSR, Sverdlovsk
(Institute of Physics of Metals AS USSR, Sverdlovsk)

SUBMITTED: August T, 1962
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Nernst-Ettingshausen effect in heavily alloyed n-type germarnium,
Fiz, tver. tela 5 no.10:3046~3048 0 163, (MIRA 16:11)

1. Gosudarstvennyy nauchno-issledovatellskly i proyektnyy institut
redkometallicheskoy promyshlennosti, Moskva, 1 Institut fiziki me-
tallov AN SSSR, Sverdlovsk.
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Resistance of semiMetals in strong magnetic fields, Fiz, met, 1
metalloved. 16 no.2:318-320 Ag '63, (MIRA 16:8)

1. Institut fiziki metwllov AN SSSR.
(Antimony--Electric propertiep)
(Magnetic fields)
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"Semiconductors™ by R.Smith, Revieued by I,M.TSidil'kovskii, Usp.
fiz, nauk 79 no.3:585-586 Mr 163, (MIRA 16:3)
(Semiconductors) (Smith, R.,) .
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"Longitudinal magnetoresistance of heavily doped n-Ge in high magnetic fields."

repog}'; submitted for Intl Conf on Physics of Semiconductors, Paris, 19-2k
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AUTHOR: __Tsidilkovskil, I, M.; Akselrod, M. M.; Uritsky, S. I.

ORG: /Tsidilkovskii, Akselrod/ Institute of Metal Physics, Svefdlofgy /Teidilkovekii,
Uritsky/ Ural State University :
TITLE: Spin-magnetophonon resonance in semiconductors

SOURCE: Physica status solidi, v. 12, no. 2, 1965, 667-~578

. TOPIC TAGS: semiconductor, magnetoresistance, phonon, conduction electron, clectron. :

Afer-, d&cﬁQun\,LaJcmqﬂtoygl A@wdc;>w&uc¥¢wubvu@kyuﬁg

ABSTRACT: - A theory of spin-magnetophonon resonance is presented. The spin interaction N
of electrons with optical phonons is described by the introduction of vector and
scalar potentials of the optical vibrational field. It is shown that the spin-magnet- .

-ophonon rescnance should cause a minimum in the longitudinal magnetoresistance. The
experimental data for n~InSb and N-Iné;”gre discussed on the basis of this theory. 1In
experiments conducted on N-InSb, a maximum transverse magnetoresistance was observed
at 82 kg. This peak coresponds to the spin-magnetophonon resonance. The g-factor

for the conduction electrons calculated from this maximum is in good agreement with
the theoretical value. A minimum in the lengitudinal magnetoresistance observed at q__
24 kg was atrributed to the combined magnetophonon and spin-magnetophonon resonance

= —

scattering. Orlg. art. has: 17 formulas and 3 figures. TR [Cs]
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Transport phenomena in n-type InSb. Fiz, tvar, tela 4 no,9:2490-
2506§ 162, . (MIRA 15:9)

1, Institut fiziki metallov AN SSSR, Sverdlovsk. -
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ACCESSION NR:  APS5012579 |  URJ0181/65/007/005/1561/1562 |
. . 55 4,5 W, ;/]OS o
AUTHOR: Demchuk, K. M.; Tsidil'kovskiy, I. M.; Rodionov, K. P, 8, ;
TITLE: Transport phénomena. in doped ihdium antimonide at high (,0 .
' SOURCE: - Fizika tverdogo tele, v. 7, no. 5”,71965, 15671’-1562 z / oo b

i

Nernst effect, pressure effect, electron mobility, optic scattering, acoustic scat- v
tering i i

- ~ IR
ABSTRACT: The authors investigated the electric conductivity, the Hall effect, the
thermal emf, and the transverse Nernst-Ettingshausen effect in n-InSb single crys- .
tals with n = 2.4 x 10™® em"3 under pressures up to 25,000 kg/cm? at 290K, The . L
measurements were made in a Butuzov type multiplicator (V. P, Butuzov et. al., Tr. | e
Inst, kristellogr. AN SSSR v. 11, 233, 1955). The Hall constant remains practical-

« from 80 to 70 .V/deg, the mobility (the product of the Hall effect by the electric
! conductivity) decreases by a factor of 2.7, and the Nernst-Ettingshausen effect de- -

creases by & factor of 4., The observed positive sigh of the Nernst-Ettingshausen
_effect offers evidence that the optical scattering is not the deeigive mechanism,

icadtf2 L
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.-, calculated theoretically, using the formulas of G. I. Guseva™had I. M. Teidil'k
_i_skiy {FIT v. 4, 2490, 1962) under certain assumptions, and the agreement between
theory and experiment was satisfactory at high pressure (within 259) but poor at

h
i

.} atmospheric pressure. The diserepancy is attributed to improper approximation of
“the dispersion., Orig. art. has: 1 figure.

'ASSO_CIATION ¢ Institut fiziki metallov S0 AN 88SR, Sverdlovsk (Institute of Metal :

- Physics, SO AN SSSR) " ,s(‘
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ACC NR: AP6003772  SOURCE CoDE: 'UR/0181/66/008/001/0120/0123 | -
| AUTHORS: Davydov, A. B.; Tsidiltkovglly, I. M, 43

ORG: »Inétitg_te of Metal Physics AN SSSR, Sverdlovsk (Institut 6
fiziki metallov AN SSSR) _

TITLE: Electric conductivity of n-gg_%p strong electfic microwave
flelds 2/ s 17,99

SOURCE: Fizika tverdogo tela, v. 8, no. 1, 1966, 120-123 o

TOPIC TAGS: - germanium, electric conduc tivity, microwave, alternating
electromagnetic field, relaxation process :

ABSTRACT: In view of the complexity of exlsting methods of measuring
the ‘integral conductivity of semiconductors in microwave fields, the

1 free of ths shortcomings of the earlier methods.” The measurements
fwere‘ made on a sample with density 6 x 1010 cm™ at 300 and 85K, in Zz

, %!Curd . /2 .
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the form of a rectangular rod placed in the middle of the broad wall
of a shorted rectangular waveguide, parallel to the electric field ,
vector, at a distance of one-quarter wavelength from the short circuit) . - .
The rod and waveguide had equal lengths. A TElO mode with frequency

~|9450 Mc was excited in the wavegulde. The nonlinearity of the con-
ductance gives rise to harmonics, and the measurement method 1s based
_ion determining the Fourier components of these harmonics. At 300K
. _"ithe dependence of the conductance on the fleld was found to agree well
- ‘|with the empirical relation given by J. Zucker et al. (J. Appl. Phys.
v.. 32, 2606, 1951), but the agreement at 85K 1s much worse. By com-
paring the results obtained in microwave and constants fields, the | :
_.'_authors;detenmineAthe~re1axation~t1me*of*theAcarriér;TWHiéﬁ“IE“féﬁnd o .
~-jto be equal to 3 x 10 11 sec at 85K. Orlg. art. has: 2 flgures and . -
il formulas. ' ' .
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Movement of a conductivity electron in a strong electric field, Fiz.

met, 1 metalloved, 17 nn,1:155-158 Ja '64. (MIRA 17:2)
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AUTHOR: Demchuk, K. M.; Tsidil'kovskly, I. M.; Rodionov, K. F. ;’f :

LONICEPE v = ooyt dommtey

ORG: Institute of Metal Physics, A:igiiéw of Sciences SSSR (Institut fizdiki metalld‘(r/
Akademii nauk SSSR) ’

TITLE: Pressure dependence of electron effective mass in indium” antimonide ,”7

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniye, v. 4, no. 1, 1966, 11-15

TOPIC TAGS: indium compound, antimonide, forbidden band, hydrostatic pressure,
pressure effect, thermal emf, Hall constant, electron density, energy band structure

ABSTRACT: The authors investigated experimentally the effect of hydrostatic pressure
up to 16.5 kntm on the effective mase mp of the electrons in InSb at 96K, with an aim
ot checking on the linear relation between these two quantities which follows from
Kane's theory. The experiment consisted of measuring the thermal emf and the Hall
constant in classically strong fields. The pressure was produced at nitrogen tempera-
tures by & method proposed by Ye. S. Itskevich (PTE No. 4, 148, 1963). The measure-
ments were made at temperature gradients 3 - 6 dez/cm on samples measuring 10 x 30 x 2
ym. Semples with two values of the electron density (2.21x 102* and 4.7 x 10*° cm3)
were tested. It is concluded from the disparity between the theoretical and experi-
mental data that_the influence of hydrostatic pressure on the electron effective mass
cannot be explained within the framework of Kane's theory and thet a quantitative

or e o o 4 et g e £ S g A b g WA <7 S o=
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theore, in which account is teken of the dependence of the band struciure on the lst-
tice period, must be developed for this purpose. A possible interpretation of the
pressure dependence of the electron density is offered, but it is still concluded that
this dependence is still not adequately explained. Orig. art. has: 3 figures and

3 formulas. .

SUB CODE: 20/  SUEM DATE: 26Apr66/  ORIG REF:' 002/  OTH REF: 003

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020016-2"



-00513R001757020016-2

S R RS S A T ST P R R MTRERSAN

544

"APPROVED F9R RELEASE: 03/14/2001 CIA-RDP86

L

i

L L810-66  ErT(L1)/EdT(m)/T/Bp(t)/EIT TJP(c) D _ B
ACC NRi AP6032017 SOURCE CODE: UR/0386/66/001+/006/0205/02081 -
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ORG: TInstitute of Prysics of Metals, Academy of Sciences SSSR (Institut fiziki metal-
jov Akademil nauk SSSR) o

v
TITLE: Spin magnetophonon and ngnetophonon oscillations of magnetoresistance in
n-InAs

——
g'})URCE: zhurnal eksperimental’'noy 1 teoreticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniye, v. 4, no. 6, 1966, 205-208

TOPIC TAGS: phonon interaction, magnetoresistance, galvanomgnetic effect spin
phonon interacticn, spin resonance, indium compound, antimonide

ABSTRACT: This is a continuation of earlier work (Fiz. tverdogo tela V. 7, 316, 1965;
B Phys. Stat. Sol. v. 12, 667, 1965) on spin-magnetophonon resonance (SMR). It is shown
that in n-InSb the resulis explain the observed minimum of jithe longitudinal magneto- |
resistance (pzz), which is due either to SMR or to combingd trensitions. Investigae- ’
tions of longitudinal magnetoresistance in single-crystal ‘n-InAs with n = 2.2 X 1018
cm-3 at 300K have shown that pzz does indeed have a minimum located at 480 kG. If it
is agsumed that this minimum is due to SMR, then the value |go] = 19 obtained for the
g-factor is in good agreement with theory. The authors investigated also the trans-
verse magnetoresistance (pxx) in the temperature interval 250 - 220K, and found that
pyxx has & maximum at 76 kG, corresponding to MPR transitions. It i1s shown, however,
thet these transitions do not cauge the minimum of pzz observed at 78 kG. The maxi-
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mum of pg, i6 situated at 110 kG. The causes for such a shift of the maximum of py,
relative to the resonant value of the field are explained. It is also shown that in
the #Q ~ kT region pzz has a negative section in the form of a broad minimum. There-
fore the presence of an MPR maximum at 110 kG leads to the appearance of two minime
at ~78 and ~160 kG, which are not connected with the resonant scattering. Reasons
why the maximum of pyy &t 110 kG cannot be related to SMR transition are also given.
Orig. art. has: 2 figures.
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B021/B058
49,6100 5
AUTHORS: Kurochkin, A. P. and TsidulkQu e Vo
TITLE: Tse of Pneumoelectric Pickups Under Pransient Conditions

PERIODICAL: Izmeritel’naya tekhnika, 1960, No. 12, pp. 11-13

TEXT: The results of metrological jnvestigations of the so-called "dynamic"
utilization of pickups, j.e. their utilization under transient conditions,
are mentioned in this papeT. Phis investigation method was worked out at
the Bureau of Interchangeability with bellows-sealed and membrane pick- v{/
ups ir a wide range of the pneumatic—system parameters. Fig. 1 shows some
experimental curves, characterizing the movement of the mobile system of
the bellows-sealed pickup as & time function. For the purpose of determining
the error amounts, & special jnstallation was fitted which made it

possible to standardize the time by means of an electronic time relay.

The feed voltage was stabilized by means of a ferroresonance voltage
gtabilizer of the type CMJ -120-0.1 (SME—120-0.1), in order to increase

the operating accuracy of the time rélay. The actual length of time was
determined by an electric stop watch of the type TB -53(PV-53L) with a

Card 1/2

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020016-2"



: IA-RDP86-00513R001757020016-2
"APPROVED FOR RELEASE: 03/14/200} . C 0 R 0757020

ST

AL 7

87950
Use of Pneumoelectric Pickups S/115/60/000/O12/003/018
Under Transient Conditiong B021/B058

scale division of 0.01 sec. Fig. 2 shows the Summary errors in B which
were ‘found experimentally. The curves of dynamiec eérrors, obtained from the
curves in Fig. 2 through mathematical calculation, are shown in Pig, 3,
The data were compiled and tabulated on the basis of the curves in Fig. 3
as well as a number of other curves of thig type. The dynamic measuring
error, caused by a known reduction of the measuring time, can be foungd by

car pistons. There are 3 figures, 1 table, and 1 Soviet reference.
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E194/E119
AUTHORS : Kurochkin, A.P., and Tsidulko, F.V.
TITLE: Pressure stabilisers Yor compressed air instruments,

for linear measurements
PERICDICAL: Izmeritelinaya tekhnika, no.8, 1961, .7

TEXT: A theoretical and experimental study has been made by
+he Byuro vzaimozamenyayemosti Gosudarstvennogo Komiteta
avtomatizatsii 1 mashinostroyeniya (Interchangeability Bureau of.
the State Committee for Automation and Mechanical Engineering) of
pressure stabilisers which operate with air supply pressures of

3 to 6 atm and output (or working) pressures of 0.3 to 2.8 atm at
flow rates up to 150 n.t.p. litres/min or occasionally up to

250 n.t.p. litres/min, They are required to maintain the working
pressure accurately, The four main classes of pressure regulator
are shown in Fig.l: (a) inverse acting, (§) direct acting,

(®) inverse acting with amplifier, (&) variant of direct acting.
For stabilisers of the inverse acting type the following expression
is derived for the working pressure as function of the supply
pressure and flow rate:
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Pressure stabilisers for Lompressed
"°* E194/E119

where: H - worki:
£ g rkin ressur .
Q ~ air flow rate f, f Sl,l:ﬂ arm; P, - supply pressure, aim.
and return soprj -t.p. -fures/mzn; P; and P, - forces i T
o bPrings of stabiliser With valv 2 © fore in main
“apg - effects 3 =D vaive shut, k Py 3o,
P 3 . tlrve dsaphragm area, ~m2 4. 1‘ gf 1 2225
k5~ valve aperture area, coml- E “«il - valve diameter, <m:
B =62,3 x 103 5 —mr B litres _
kg.min when air flew tonditions

A 275 , o0
through the valve are syoo
3 E are Zupercritical 3 H + 1 0
ttical, i,e, when f~-to003 .
P T5% L 0.528

c ¢ o2

and
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] 1,71
B = 241 103 ——n H :1.03\*> H + 1,03 )77 litres
- Af\Pe+1.03 P, + 1,03 kg.min
273+¢° ' ‘
for subcritical air flow through the valve, i,e. when
H + 1,03 ~ —a s . . At + 9
PTT63 ~»0.528, where: a is the valve flow factor, * is

the air temperature at the stabiliser inlet,

In an inverse acting regulator, at zero flow, as the supply

Pressure is raised from zero the working pressure rises until the

rated value is 8lightly exceeded, and at higher supply pressures

the working pressure dreps slightly to the rated value. As the &//
flow rate is increased the working pressure rises more slowly to

the rated value at which it remains. The effect is shown in ths _
e2xperimental zurve of Fig.3 in which the working pressure is

plotted against the supply pressure for flow rates Q ranging

from 10 n.t,p. litres/min to 153 n.t.p. litres/min, The
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Pressure stabilisers for compressed ,,, E194/E119 b//
dependence of the working pressure on the supply pressure might be -
reduced either by reducing the second and third terms on the right
hand side of Eq.{(1) or by making these terms compensate one
another. The terms can only be reduced by increasing the effective
area ¢f the diaphragm, which should not be made more than
60-100 mm diameter to avoid having regulators of excessive gizs,
Hewever, the valve diameter acts differently in ths second and
third terms and so d%ﬂ sheculd be selected tc give the maximum
cempensation, The experimental curves show that for any given
stabiliser there exists a flow rate for whish the ctharastzsristiz
is mostly near in the werking range, e,g. in Fig.% =2t 8p n.t.p.
litres/min, By reducing f,,,, the characteristics become
flatter, A3 regulators work over =z wide range cof flow ratesz,
fyy should be selectied in suzh a way that the maximum and
minimum flow rates grve turves cof approximately squal but cpposite
angles to the horizontsl, It should be noted that the second
tomponent of Eq.{1l) can be remcved by ralieving the valve of
system pressure, but as this term can then not be used to
tompensate the third term this cnly increases the ercor whizh

Card l.':/, 8

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020016-2"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757920016-2 )

GRS N B Ty BN e

i o T

Pressure stabilisers for compressed .., g{;iiégig000/008/001/009

results from variations in system pressure, The third component
can be reduced by making the spring less stiff but longer, but
this too gives an increase in overall dimensions, For direct
acting stabilisers the equilibrium equation is as follows:

H:(Pl"Pz >+ fyn )P_ K, + K, ]_(Q (2)

In this case the second and third terms do not compensate one
another and so the error can be reduced only by reducing the size
of the second and third terms., Examination of the relationship
between H and Q for inverse and direct acting regulators shows
that whilst both are of about the same size and complexity the
inverse acting type is more accurate than the direct acting type

and 80 is to be preferred. A stabiliser of the inverse acting
with amplifier type has an error less than that of the inverse
acting stabiliser alone by a factor of 2.5, which results from its y//

more complicated design and construction. There is a need for
accurate construction which at the same time is simple, and that
of Fig,1? is recommended, The equation for this regulator is as

Card 5/8

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020016-2"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001?57VOZOOZ|7.6&-2=7 ,,

STt it ET o T o

I

$/115/61/000/008/001/009

Pressure stabilisers for compressed ,,, El94/Ell9
follows:

£ - F
q . P +( ks 30¢>P _ _ X Q . 5 /

In this case the second term may be reduced practically to zero by
making Fa¢¢ = fyg whilst the third term is séveral times less
than in stabilisers of the inverse acting and direct acting types
bacause 4 A 1s greater., 1In this stabiliser there is no need to
increase § excessively to improve accuracy and so the overall
dimensions can be smaller.

There are 3 figures,
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25 (1, 5), 28 (1) 50V/115-59-11-4/36
AUTHORS ; Kurochkin, A‘Pf s ’.g ‘s}duulko,uE,‘MV ’
TITLE: The Response Time of Pneumatic Measuring Systems

PERIODICAL: Izmeritel'naya tekhnika, 1959, Nr 11, pp 15-18

ABSTRACT: The authors report on an experimental investigation of
the response time of a "Solex" pneumatic measuring de-
vice which they performed at the Byuro Vzaimozamenyaye-
mosti (Bureau of Interchangealility). This measuring
device was investigated under all possible operating con-
ditions and with different nozzles. The dependence of
the response time on the diameter of the input nozzle
is shown by curve 1 in Fig 1. The experimental data
were compared to theoretical calculations and showed
a good coincidence. The authors discuss various possi-
bilities of decreasing the response time which will de-
pend in each case on the design of the pneumatic mea-
suring system. Fig 2 shows a test installation for de-
termining the response time of high-pressure measuring

Card 1/2 instruments with bellows-type pressure gages. The re-

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020016-2"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020016-2

R‘;’?&?%ﬁ%m"‘

06176

The Response 7 S0V/115-59-11-4 /3¢
Sponse Time of Pneumatic Measuring Systen e
]

Sponse times of
in a table. p the bellows—type devices

here are 1 giag

. are i
Polish reference, ram, 3 graphg compiled

y 1 table ang

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020016-2"



"APPROVED FOR RELEASE: 03/14/2001

s o gy =

CIA-RDP86-00513R001757020016-2

TN T T S T S S R S PTG

KUROCHKIN, A.P.; NOSKIN, E.L.;, TSIDULKO, F.V, ____

Errors of pneumatic systems for measuring linear d
I2m,tekh. no.2:14-16 F 163, ¢ i?:lIII;Aiorl,g;z)

(Pneumatic gauges)
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VYSOTSKIY, A.V.; KUROCHKIN, A.P.; LIND, A.B.; TSIDULKO F.V.;
ROSTOVYKH, A.Ya,., kand, tekhn. nauk, dots., retsenzent;
KURATSEV, L.Ye., red.- iad-va; SOKOLOVA, T.F., tekhiw red.

[Pneumatic measurements of linear dimenaions] Pnevmatiche-
skie izmereniia lineinykh razmerov. Moskva, Mashgiz, 1963,
267 p. (MIRA 16:5)
(Pneumatic gauges) (Pneumatic control)
(Length measurement)
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KUROCHKIN, A.P.; TSIDULKO, F,V,

Amplitude-frequency characteristics of pneumatic measguri

instruments. Stan,i instr 34 1n0.3:31-33 Mr 16 T
. ) e e . 30 MIRA *
(Pneumatic gauges) ( 16%9)
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675, INCREASING THE LIFE OF SILICA BRICKS MADE FROM BOBRGVSK
WARTZITES IN THE ROOFS OF O.H. FURNACES.—Y, D), Tsiegler (Ognrupory.
. 1, 1941). Lime.bonded roof bricks manufactured froui the quartztes failed

by spalling, since penctration of Fe uxides was insufficient to bring about fusion

into a monotithic structure.  Addition of ferruginous mincralisers bmught about an
appreviable increase in Life; 12, of mill-scale was more eficctive-than 159, of blast-

{urnace dust, Looscning of the larger grains during service was eras icated by finer

rinding of the batch, the max. grain size being reduced to § mm. - =
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24131 TSIELES, E. Soderzhaniye kholina v semenakh botovykh Latviyskoy S53.
Tzvestiya Akad. IHauk Latv. 332, 1949, lo. 7, S. 71-76. - Zezyute na
latysh. Yaz,-Bibliegr: 11 iiazv.

S0: letopis, No. 32, 1949.
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S. 5. PEDNER, ZhPKh, 1952, 23 256-203.
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BILCHER,E,H.; COHEN,M.; DUDLEY,R.A.; PARKER,H.G.; TSIEN,K.C.; VETTER,H,

#

Progress in the use of isotopes and radiation sources in
medicine. Cas, lek. cesk. 104 no,19:100-104 14 My '65.

1., MAAE a WHO.
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The production of lln!la tals of aluminum wires with
travelling furnace. L. C. Tsicn. Science Record (China) 4,
125-12(1931).—A (B THRaee, 12 in. long, was fitted with 4
rollers and wus moved along a pair of rails by a motor amd a
N system of reduction gears. The wires remained in a const.
position within a quar’z tube. The furnace wus maintained
ut 610° and was moved st a rate of 2 cm. /hr. The size of
the crystals obtained with 09.9915% pure Al was 2 function of
the pre-anncaling temp. and the pet cent extension imparted
to the wires after anncaling.  Optimum conditions with 2

i Com. Al, 99.24% pure and contg. Fe, Sl;.(nu

specimen. LAl c
; I itics, tended to form a serics colum-
::w‘(:l:imgl“{o the axis of the wire. M.L..Jr.
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¥. TCEMOY Transport, Ho. 563 Moscow; 12 July 1546,

Soviet Source: ' . .
Ahetracted in USAF "Treasurs Island”, in file in Library of Congress, 4ilr
Information Division, Report o, 97504 Unclassified
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Sketches on tactics.

Moskva, Gos. voen. izd=-vo, 1932.
. 210 pe.

Sh-L7939

U165.T8

1. Tactics
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NESMEYANOV, A.N.; TSIFKa, I.

Chemical state of atoms produced by nuclear transformations.
Part 3. Radiokhimiia 1 no.1:82-85 !'59, (MIRA 12:4)
(Phosphorus—-Isotopes)
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TSIFRINOVICH, A.Z,, inzh.

o mire N

Precast reinforced corcrete in irdustrial conetructicn, omt.
i speta. rab. v stroi. 26 no.8:3-5 Ag 'é€4.
°P (MIRA 17:11)

1. Proyektnaya kontora tresta Staltmontazh.
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) W inzh,, lsureat Stalinskoy premii

uimment for erecting steel and heavy reinforced concrete
gmp:eorks of industrial buildings. Sbor. trud. MISI no,39:
472-473 161, (MIRA 1634 .

1. Trest Stal'komstruktsiya Ministerstva stroitel'stva RSFSR,

(Cranes, derricks, etc.)
(Structural frames)
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TSIFRINOVICH, A.Z., inzh,
R Decreasing the labor required to assemble blast furnaces.
Mont. i spets. rab. v strol, 24 no,6:21-23 Jo 162. (MIRA 15:6)

1. Gosudarstvennyy soyuznyy trest po montazhu stal?nykh

konstruktsiy Glavstelikonstruktsii Ministerstva stroitel’stw}

predpriyatiy metallurgicheskoy i khimicheskoy promyshlenrosti,
(Blast furnaces)
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PSIFRINOVICH, A.Z.,inzh.: ALEKSEYEV, P.V.,inszh.

Reconstruction of a blast furnace at the Kosogorskly Hatellurgical
Plant. Mont. i spets. rab. v stroi. 22 no.5:3-8 My '60.
(MIRA 13:10)
1. Trest Stal'montazh.
(Tula Province-Blast furnaces—Maintenance and repair)

e e
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. TSIFRINOVICH, A.Z., inzhener.
e Wmm A
Assembling large—span structures, Stroi, prom, 35 no.5:11-16 My !
(Building, Iron and steel) (Steel, Structural) (MIBA 10
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REZHICHENKO, Ye.S., inszh,; TSIFRINOYICH,-A.2., inzh,; KHAVIN, B.N., red.
izd~va; TEMKINA, Ye,L., tekhn,red.; BOROVNEV, N,K,, tekhn.red.

(Instructions on the fitting snd welding of steel constructions
for blast furnacs and gas purification plents] Instruktsiia po
sborke 1 svarke stal'nykh konstruktsii domennykh tsekhov i gazo-
ochistok (VSN 18-59). Moskva, Gos.izd-vo lit-ry po stroit.,
arkhit, 1 stroit.materislam, 1960, 93 p. (MIRA 13:10)

1, Russis (1917~ R.5,7,5,R,) Ministerstvo stroitellstva,
(Blast furnaces--Design and construction)
(Struotural frames--Welding)
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. PSIFRINOVICH, A,Z., incghener.
T The derrick crane mounted on a railroad car produced by the
"Stal'konstruktsiia® trust., Mekh.stroi, 4 no,3:11-12 Mr,'47,

(MIRA 9:2)
1.Promstal 'montagh,

(Cranes, derricks, etc.)
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TSIFRINOVICH, A.Z,, inzh. :Y
W‘“’“ ’
S cmactepas 25F
Eracting bin trestles using precast prestressed reinforced
consfruction elements, HNov, tekh. mont. i spets. rab, v stroi.
21:5-9 Ja 59, (MIRA 12:8)

1.Proyektnaya kontora tresta Stal'montazh.
{Precast concrete construction) {(Blast furnaces)
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KOPP, L. H.. inzhener' TSIFRINOV}CH A. I8 nzhener. redaktor;
BAGAK, B.A., redaktor. e

[Assembling steel structural elements] Montazh stal'nykh
konstrukteii, Izd, 2-e dop. 1 perer. Moskva, Gos. izd-vo
1it-ry po stroitel'stvu i arkhitekture, 1954. 149 p.
(MILBA 7:8)
(Hoisting machinery) (Building, Iron ard steel)
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AUTHORS : —%sifrinovich, 4.Z. and Mazur, L.T. ]
Engineers

TITLE: The Erection of a Shroua Crossing Over

the Volga River (Montazh vantovogo
j berekhoda cherez Volgu)

PERIODICAL: Gidrotechnicheskoye stroitel'stvo, 1959,
Nr 2, p 11-20 (USSR)

ABSTRACT: A single-span, 874 p long shroud bridge was
erected during the construction of the
Stalingrad Hydroelectric Power Plant,
Four Tope-vays, suspended under the bridge,
with a total bassing capacity of 900 tons
an hour, served for the transportation of
fillers in trolleys for the construction of
the earth danm between the right shore of the
Volga river and the Peschanyy island. fThe

Card 1/2 shroud bridge was composed of four parallel

CIA-RDP86-00513R001757020016-2"
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S0V/98-59-2-3/22

The Erection of a Shroud Crossing Over the
Volga River '

shroud trusses (each 874 n long). fixed to
two pylons (132 m high) at each end of the
bridge. The shroud trusses are divided in-
to nine panels to the lower points of which
transverse frames are suspended which serve
as supports for the four rope~ways. The
authors give a detailed description of the
erection of this bridge. There are 2 photos
and 6 diagrams.
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 TSIFRINOVICH, A.Z., inzh,

Taske of organizations of the Main Administration for the
Building and Installation of Prefabricated Steel Structures
for 1959-1965. Nov.tekh.mont. 1 spets.rab. v stroi. 21 no,l:
19-28 Ja '59, (MIBA 12:1)

1. Proyektnaja kontora tresta Stal'montazh,
(Cranes, derricks, etc.)
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BELYAYEV, Leonid Mikhaylovich; FRANTSUZOV, Yakov Leonovich; OBUKHOV, Aa.I.,
retsenzent; TSIFRINOVICH, A.Z., inzh., red,; STUPIN, A.K., red.
izd-va; EL'KIND, V.D., tekhn,red,

[Assembling of cranes and loaders] Montazh kranov i peregruzhatelei,
Moskva, Gos. nauchno~tekhn, izd-vo mashinostroit. lit-ry, 1958,

299 s (MIRA 11:5)
¢Cranes, derricks, etc.)
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TSD’RIHOVIGH A.Z.. laureat Stalinekoy premii, inzhener,

Hev electric erection crane with a 20-ton 1ift capacity. Mekh.stroi.
4 no,8:9-12 Ag '47. (MIBA 9:2)

1,Trest "Stal‘'montash”,
(Cranes, derricks, etc.)

e i wa‘%;?fi
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- PGIFRINGVICH, A. Z.

Skorostnol moniszh motullokonstruktell dowennogo taokha. Specd naeeTZ}y 0?72
metal blast furnuce plants. losxva, Uoe. jzd-vo stroit. lit-ry, 1947. 12

p. (49-17308)

N713.T7

1. Blast-furnsces.

LA EIRZ ST
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TSIFRINOVICH, A. Z.

USSR/Engineering
Construotion Industry
Stacks, Smoke=

YErection of Steel Smokestacks,” A. Z. Tsifrinovich,

CIA-RDP86-00513R001757020016-2
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PA 20/49T67

TS TSR R

Nov 48

Engr, lanreate of Stalln Prize, V. D. Areshkovich, :

I. M. Livehits, Engineers, 54

"stroitel' Prea" o I1

wgtalmontazh™ Trust has been responsible for erecting
Briefly describes experience
Engineering data
necessary for the ralsing of separate sections of -

nmany steel smokestacks.
gained and optimum methods.

gteel smokestacks.

m

20/49T67
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TSIFRINOVICH, A.&., inzh,

Assembling the struetural elements for rolling mill buildings.

i RA 14:9)
om.stroi, 39 no,8:17-23 '61. (MT
From.gtrot (Rolling mills) (Building)
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i AUTHOR: Tsifrinovich, I. I. (Society active member)

R i

TITLE: Directivity of a ring _xx;ﬁtidipole antenna
SOURCE: Radiotekhnika, v. 18, no. 12, 1963, 10-12

| TOPIC TAGS: ring multidipole antenna, ring antenna, multidipole antenna,
multielement antenna, radio direction finding, direction finding antenna,
multimode dipole antenna, ring antenna directivity, antenna directivity

ABSTRACT: A ring multielement array consisting of n radiators (dipoles)
arranged in a circle of radius R is used for radio direction finding, etc.
Theoretically, the best radiation pattern can be secured by the array with an
infinite number of radiators. However, with a given R/A , a small, "optimum, "
number n of radiators exists which ensures a sufficiently good radiation pattern:

§
i Card ‘l/Z
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"RIX: /8 1/4 /3 1z 34 1
n : 6 8 8 10 12 18

A formula is offered for estimating the width of the major lobe. Increasing the
number of radiators over 4 does not affect the shape of the major lobe; it affects .
only minor lobes. The maximum level of the. first minor lobe cannot, in
principle, be less than 0.4. Other minor lobes have less than 0.4 levels. A
table and a diagram are submitted for estimating the radiation pattern on the
basis of n and R. Orig. art. has: 1 figure, 3 formulas, and 2 tables.

ASSOCIATION: Nauchno-tekhnicheskoye obshchestvo radiotekhniki i
elektrosvyazi (Scientific and Technical Society of Radio Engineering and
Electrocommunicatims) :

SUBMITTED: 29Jun62 DATE ACQ: 07Janbt4, ENCL: 00. °
SUB CODE: SP, RA NO REF SOV: 000 OTHER:"™
| | .Cord 2/2 [ e e
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TSIFRINOVICH, 1.I.

e i o A ez

Directivity of an annular miltielement antenna. Radiotekhnika 18 no,12;
10-12 D 163, (MIRA 1731)

1. Deystvitel'nyy chlon Ne.uchno-tekhnicheskogo obshchestva radiotekhniki
i elektrosvyazi imeni Popova,

PR 5
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KROLENKO, S.A.; TSIFRINOVICH, S.Ya,
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TITLE: Chrisolites from the Kimberlite Tubular Columns of Yakutiya

as Precious Stones for the Jewelry Industry (Khrizolity kimber-
litovykh trubok Yakutii kak dragotsennyye kamni dlya yuve-
lirnoy promyshlennosti)

PERIODICAL: Razvedka i Okhrana Nedr, 1958,Nr 2, pp 8-9 (USSR)

ABSTRACT: During the exploitation of diamond-bearing kimberlite tubular
columns in Yakutiysa, crystals of pure clivine - chrisolites -
are often found. Technological examination of these chrisolites
confirmed their importance for the jewelry industry.

ASSOCIATION: VSEGEI
Card 1/1 1, Industry-USSE 2, Jewelry
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